. XRD pattern of APST and referred patterns of LiMO 2 with space group of R-3m and Li 2 MnO 3 with space group of C 2/m. The surface modified sample APST shows typical crystalinity of the ɑ-NaFeO 2 structure with space group R-3m (JCPDS code: 01-087-1563), and peaks around 21°~25° are consistant with the LiMn 6 which can be indexed to monoclinic unit cell C2/m (JCPDS code: 00-027-1252). APST shows no exstra peaks for mixed phases, but a better ordered layered structure and increased c/a ratio. However, the ratio of c/a and the value of I (003) /I (104) of AST don't differ much from those of APST, which implies AST and AST have similar structure with each other. 1, 2 When APS is over employed, I (003) /I (104) decreases a lot, and super latice peaks at 20°~25°become weaker, indicating the order of layered structure is destroyed, and an over amount of Li + should be pre-extracted from Li 2 MnO 3 . The superimposition of simulated SAED pattern of rhombotherdral phase, spinel phase, monoclinic phase is exactely consistent with the practical SAED patern of APST, so it is doutless that such a modified material contains newly formed spinel outlayer and the original layered bulk. 3 5 Figure S3 . The charge/discharge curves of the pristine Li 1.2 Ni 0.13 Co 0.13 Mn 0.54 O 2 and APST that is treated to different degrees.
As can be seen in Figure S3 , the pristine Li Figure S4 . the HAADF-STEM images of (a) pristine and (b)AST Table S2 . EDS results of the content of transition metal elements at different nano-domain in a single particle (corresponding to Fig. S4 (a) pristine and (b) AST). Figure S5 suggests similar process in AST and APST. But the sloping line at low frequency which corresponds to Z w infers difference in diffusion of lithium ion in the solid electrode) 6 Table S3 . Surface resistance (Rs) and charge transfer resistance (Rct) of ther pristine Although we are not very clear about the virtual reaction mechanism between APS and Li1.2Ni0.13Co0.13Mn0.54O2 in the hydrothermal process, Ni is oxidized during the hydrothermal process, and Co in the particle is still trivalent. The XPS data of Ni spectrum and Co spectrum given in Figure S6 and Figure S7 confirmed that a large amount of Ni at the surface of APST is oxidized during the hydrothermal process rather than in the post calcination, while Co remains trivalent in the particle. 
